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PROBLEM TO BE SOLVED: To provide a manufacturing method of a block copolymer with a low 
residual solvent concentration by preliminarily controlling the solvent concentration in a crumb 
before dehydration and drying, and separating out the crumb having a shape from which the residual 
solvent is easily vaporized and removed even by a conventional drying treatment, in a method of 
manufacturing a block copolymer comprising a vinyl aromatic hydrocarbon and a conjugated diene by 
obtaining a crumb by a steam stripping method, then dehydrating and drying it. 
SOLUTION: In this manufacturing method, a hydrocarbon solvent solution of a block copolymer 
having a polymer concentration within 10-60 wt.% is stripped with steam under a specific condition 
(inlet point of the polymer solution, temperature and pressure in the separating-out vessel, etc.). 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

the manufacture approach of block copolymer crumb with the low residual solvent 
concentration characterize by to dehydrate the block copolymer of the shape of crumb 
acquired by set up so that the supply location of the block copolymer solution to the inside of 
deposit ****** may satisfy the following formula in the approach of carry out steam stripping of 
this solvent from the solution of the block copolymer which made the organometallic compound 
the catalyst and carried out the polymerization , and which consist of vinyl aromatic 
hydrocarbon and conjugated diene in a hydrocarbon solvent , and to dry . 
(9/10)P3<P1+P2<P3 

Head ** of deposit ****** in the supply location of a P1= block copolymer (kPa). 
The pressure of the gaseous-phase section in a P2= deposit can (kPa). 

When the boiling point vapor pressure (kPa) or this hydrocarbon solvent and water of a solvent 
in the temperature of deposit ****** in the supply location of a P3= block copolymer carry out 
azeotropy, it is the azeotropy vapor pressure (kPa). 
[Claim 2] 

The manufacture approach of block-copolymer crumb according to claim 1 that a block 
copolymer is characterized by the weight ratio of vinyl aromatic hydrocarbon and conjugated 
diene being in the range of 5 / 95 - 95/5. 
[Claim 3] 

The manufacture approach of block-copolymer crumb given in claim 1 to which polymer 
concentration of a block-copolymer solution according to claim 1 is characterized by the 
temperature of this hydrocarbon solvent solution of this block copolymer being 30-150 degrees 
C at 5 - 60 % of the weight or any 1 term of 2. 
[Claim 4] 

The manufacture approach of block-copolymer crumb given in any 1 term of claims 1-3 
characterized by supplying the block copolymer in a hydrocarbon solvent continuously into the 
deposit can which has an agitator, and forming crumb. 
[Claim 5] 

The manufacture approach of block-copolymer crumb given in any 1 term of claims 1-4 
characterized by the relative bulk density of the crumb of a block copolymer being in the range 
of 0.1-0.3. 
[Claim 6] 

The manufacture approach of block-copolymer crumb given in any 1 term of claims 1-5 
characterized by reducing ****** concentration further by supplying the slurry liquid containing 
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the crumb formed with the deposit can to the desolventization can which has an agitator, and 
carrying out steam stripping further. 
[Claim 7] 

The manufacture approach of block-copolymer crumb given in any 1 term of claims 1-6 
characterized by reducing ****** concentration further by dehydrating the slurry liquid from a 
desolventization can according to claim 6, and drying wet crumb. 
[Claim 8] 

The manufacture approach of the pellet of 0.1 or less % of the weight of ****** concentration 
obtained by introducing the crumb of the block copolymer obtained by the manufacture 
approach of claim 1-7 given in any 1 term from a feed hopper, extruding with the resin 
temperature of 250 degrees C or less using the extruder which consists of one shaft or biaxial, 
and cutting by the cutter. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention separates a solvent from the block-copolymer solution which consists of vinyl 
aromatic hydrocarbon and conjugated diene by the steam stripping method, and relates to the 
approach of acquiring the block copolymer of the shape of crumb with low residual solvent 
concentration. 
[0002] 

[Description of the Prior Art] 

The block copolymer which consists of vinyl aromatic hydrocarbon and conjugated diene is 
resin equipped with transparency and shock resistance, and the extension sheet and a film are 
used for the application of the injection-molded product of a sheet, a film, and various 
configurations etc. in order to show heat shrink nature. Generally a polymerization is performed 
in an inactive hydrocarbon solvent to a catalyst, and since the generated block copolymer is 
dissolving in the solvent, as for manufacture of this block copolymer, the process which 
separates a block copolymer and a solvent is needed. As one of the approach of the, a polymer 
solution is supplied into hot water, by carrying out steam stripping, this solvent is removed and 
the method of depositing a polymer by the shape of crumb is learned. Desiccation processing of 
the block copolymer of the shape of crumb acquired by this approach is dehydrated and carried 
out further. For example, the approach a biaxial vent extruder removes volatile matter is 
indicated (patent reference 1 reference.). However, the block copolymer obtained by the 
approach of drying the crumb obtained by the conventional steam stripping method with a 
biaxial extruder is not enough in respect of prevention of a quality side, especially BUTSU 
generation, reduction of residual solvent concentration, and the balance of productive 
efficiency. Moreover, the approach dryers, such as a screw extrusion mold or a kneader mold 
dryer, an expander oven, and an air forced oven, remove the moisture in crumb is indicated 
(patent reference 2 reference.). Although the moisture currently accompanied to Cram by this 
approach can be dried and removed comparatively easily, it must impose the very long drying 
time using the hot blast type oven of enlargement for lowering the amount of residual solvents 
in a block copolymer to low level, and its productive efficiency is bad. Then, in order to lower the 
amount of residual solvents in crumb by the short drying time, if own temperature of crumb is 
raised too much, burning of resin will occur. Moreover, in the dryer of a screw extrusion type or 
a kneader mold, although the moisture removal by dehydration by squeezing of crumb or 
desiccation is comparatively easy, it is difficult to remove the amount of ****** solvents in 
crumb efficiently to low level, after securing the quality (especially BUTSU, transparency) of a 
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block copolymer. The quality (BUTSU, transparency, etc.) needed for the application of a sheet, 
a film, etc. is satisfied, and the technique of manufacturing efficiently a block copolymer with 
nts of residua! solvents is not yet reported. 

[0003] 

[Patent reference 1] 
JP.61-218614.A 
[Patent reference 2] 
JP.1-56713.A 
[0004] 

[Problem(s) to be Solved by the Invention] 

It is for offering the manufacture approach of a block copolymer with final low residual solvent 
concentration by depositing the crumb of the configuration to which a residual solvent can 
carry out volatilization removal also of the usual desiccation processing easily while stopping 
beforehand low the solvent concentration contained in the crumb before dehydration and 
desiccation in the approach of the purpose of this invention acquiring crumb by the steam 
stripping method, dehydrating further, drying, and manufacturing a block copolymer. 
[0005] 

[Means for Solving the Problem] 

The result wholeheartedly studied in order that this invention persons might conquer the 
trouble which the conventional technique mentioned above has, The block copolymer which 
consists of vinyl aromatic hydrocarbon and conjugated diene, The hydrocarbon solvent solution 
in within the limits whose polymer concentration is 10 - 60 % of the weight The block copolymer 
of the shape of crumb acquired on condition that specification by carrying out steam stripping 
(the supply location of a polymer solution, the temperature in a deposit can, pressure, etc.) 
Usually, based on a header and this knowledge, it came to complete this invention for the ability 
of a residual solvent to be removed comparatively easily [ the desolventization actuation and 
desiccation actuation which are performed ]. 
[0006] 

This invention is explained below at a detail. 

As for the block copolymer used by this invention, technique is indicated by JP.36-1 9286.B, 

JP,43-17979,B, JP,48-2423,B, JP,57-49567,B, etc. the polymer structure of the block 

copolymer used by this invention — for example 

(A-B)n 

(A-B)n-A 

(B-A)n-B 

(A expresses among a formula the polymer block which makes vinyl aromatic hydrocarbon a 

subject, B expresses the polymer block which makes conjugated diene a subject, and n is one or 

more integers and a block copolymer generally expressed with the integer of 1-10) or 

[(A-B)n]m-X 

[(B-A)n]m-X 

[(A-B)n-A]m-X 

[(B-A)n-B]m-X 

It can express with (X expresses the residue of initiators, such as residue of coupling agents, 
such as tetrachlorosilane and a tin tetrachloride, or a polyfunctional organolithium compound, 
on one or more integers and a general target, A and B are as said definition among a formula, 
and m is [ n is the integer of 1-10 and ] the integer of 2-10 at two or more integers and a 
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general target). 
[0007] 

In this invention, as vinyl aromatic hydrocarbon which forms the above-mentioned block 
copolymer, although there is styrene, o- or p^methyl styrene, p-tert-butyl styrene, 1, 
3-dimethyl styrene, alpha-methyl-styrene, vinyl naphthalene, vinyl anthracene, 1, and 
1-diphenylethylene etc., styrene is especially used as a general thing, for example. A vinyl 
aromatic compound may use together not only one kind but two kinds or more. As conjugated 
diene, 1 ,3-butadiene, isoprene, 2,3-dimethyl-1 ,3-butadiene, 1 ,3-pentadiene, 1, and 3-hexadiene 
etc. is mentioned, and 1 ,3-butadiene, an isoprene, etc. are especially mentioned as a general 
thing. Conjugated diene may use together not only one kind but two kinds or more. 
[0008] 

This block copolymer can be manufactured by the well-known anionic polymerization method. 
The polymerization of the conjugated diene is carried out to a vinyl aromatic compound one by 
one by making an organolithium compound into a polymerization initiator in a hydrocarbon 
solvent, and a block copolymer is formed. The polymerization time amount at the time of 
manufacturing a block copolymer should just be time amount required for a monomer to carry 
out a polymerization. Generally -10 degrees C - 160 degrees C of polymerization temperature 
are 40 degrees C - 140 degrees C preferably. As for the ambient atmosphere of a 
polymerization system, permuting with inert gas, such as nitrogen gas, etc. is desirable. The 
polymerization preassure force is performed in the above-mentioned polymerization 
temperature requirement in the range of sufficient pressure to maintain a monomer and a 
solvent to a solution layer. In a polymerization system, it takes care so that an impurity which 
makes a catalyst and a living polymer inactivate, for example, water, oxygen, carbon dioxide gas, 
etc. may not mix. the weight average molecular weight of the block copolymer obtained in this 
way — general — 5000-1 million — it is 10000-500000 preferably. 
[0009] 

When the random-copolymer parts of vinyl aromatic series and conjugated diene exist during 
the polymer block which makes a subject the polymer block or conjugated diene which makes 
vinyl aromatic hydrocarbon a subject, even if the vinyl aromatic hydrocarbon by which 
copolymerization is carried out is distributed during a polymer block at homogeneity, it may be 
the chain of the shape of a taper from which the ratio of vinyl aromatic hydrocarbon and 
conjugated diene changes continuously with increase of molecular weight. Moreover, two or 
more parts of this copolymer part over which vinyl aromatic hydrocarbon or conjugated diene is 
distributed the shape of a part and/or a taper distributed over homogeneity may live together. 
[0010] 

As a hydrocarbon solvent, aromatic hydrocarbon, such as alicyclic hydrocarbon, such as 
aliphatic hydrocarbon, such as butane, a pentane, a hexane, an isopentane, a heptane, an octane, 
and an isooctane, a cyclopentane, methylcyclopentane, a cyclohexane, a methylcyclohexane, 
and ethylcyclohexane, benzene, toluene, ethylbenzene, and a xylene, etc. is mentioned, for 
example. These may use together not only one kind but two kinds or more. 
Generally the organolithium compound with which the organometallic compound used as a 
polymerization initiator combined one or more lithium atoms in the molecule is used, for 
example, an ethyl lithium, n-propyl lithium, an isopropyl lithium, n-butyl lithium, sec-butyl lithium, 
tert-butyl lithium, hexamethylene dilithium, butadienyl dilithium, etc. are mentioned. These may 
use together not only one kind but two kinds or more. 
[0011] 
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On the occasion of a polymerization, a randomization agent can be used for adjustment of the 
reactant ratio of vinyl aromatic hydrocarbon and conjugated diene etc. As a randomization 
agent, the alkoxides of amines, such as ether, such as wood ether, diphenyl ether, a 
tetrahydrofuran, diethylene-glycol wood ether, and diethylene-glycol dibutyl ether, 
triethylamine, and tetramethylethylenediamine, thioether, phosphines, phosphoramide, 
alkylbenzene sulfonates, a potassium, or sodium are mentioned. 
[0012] 

A Cram-like block copolymer can be obtained by carrying out steam stripping of the 
hydrocarbon solvent solution of the block copolymer obtained by the aforementioned approach 
etc. the range whose bulk density is 0.10g/cc - 0.30g/cc when Cram of the block copolymer of 
this invention takes specific steam stripping conditions — it is in the range of 0.1 5g/cc - 
0.25g/cc preferably. When Cram's bulk density is 0.30g/cc or more, the solvent removal 
effectiveness in a desolventization process or a desiccation process worsens, and 
condensation of Cram within a deposit can, a desolventization can, or a dehydrator and an oven 
becomes easy to take place in this case. On the other hand, the handling nature at the time of 
dehydration actuation, desiccation actuation, and supply to an extruder worsens that bulk 
density is less than 0.10g/cc. 
[0013] 

This Cram can get by setting up so that the supply location to the deposit can of the 
hydrocarbon solvent solution of a block copolymer may satisfy the following formula. 
(9/10)P3<P1+P2<P3 

Head ** of deposit ****** in the supply location of a P1= block copolymer (kPa). 
The pressure of the gaseous-phase section in a P2= deposit can (kPa). 
When the vapor pressure (kPa) or this hydrocarbon solvent, and water of a solvent in the 
temperature of deposit ****** in the supply location of a P3= block copolymer carry out 
azeotropy, it is the azeotropy vapor pressure (kPa). 

When the total value of P1 and P2 exceeds P3, the bulk density of the crumb obtained becomes 
high and desolventization actuation with a desolventization can and the desolventization nature 
in a desiccation process worsen. Then, by condition modification of extension of the drying time 
in a desiccation process, or the rise of the Cram temperature at the time of desiccation, 
although the amount of residual solvents can be reduced, the remarkable fall of aggravation of 
quality (especially BUTSU) or productivity will be caused. On the other hand, when the total 
value of P1 and P2 becomes smaller than the value of x(9/10) P3, problems, like the particle 
diameter of the crumb at the time of a deposit becomes large, and the pump at the time of 
slurry migration, plugging within piping, and reservation of the good flow condition within a 
fluidized-bed dryer become difficult are produced. 

Moreover, it is required to make the supply location to the deposit can of a block-copolymer 
solution into the liquid phase section in a deposit can, and it is supplying a block-copolymer 
solution near the stirring aerofoil in the liquid in the deposit can under a stirring condition 
preferably. By supplying a block-copolymer solution into the liquid in a deposit can, stirring 
mixing of the crumb which deposited is carried out immediately, it distributes good in the liquid 
in a deposit can, and condensation of crumbs can be prevented. 
[0014] 

In steam stripping processing, five to 60% of the weight, preferably, the polymer concentration in 
the hydrocarbon solvent solution of a block copolymer is adjusted to 10 - 50% of the weight of 
the range, and where this hydrocarbon solvent solution of this block copolymer is heated at 
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30-150 degrees C, it is supplied into hot water. Since there are many amounts of the solvent to 
a block copolymer when polymer concentration is less than 5 % of the weight, the cost which 
removal of a solvent and recovery take increases. 

On the other hand, when polymer concentration exceeds 60 % of the weight, the viscosity of a 
solution becomes high too much, a fluidity worsens, and problems, such as plugging in process, 
are produced. What is necessary is to dilute with a hydrocarbon solvent and just to adjust 
concentration that what is necessary is just to adjust concentration using concentrators, such 
as a flash plate tub and a stirred tank, when polymer concentration is less than 5 % of the weight, 
when polymer concentration exceeds 60 % of the weight on the contrary. 

The pressure in the deposit can in which crumb is made to form by steam stripping is preferably 
set to 0.1 0-0.1 2MPa 0.05 to 0.15 MPa. When the pressure in a deposit can is less than 0.05 
MPas, the volume of a generating steam increases and foaming becomes easy to occur within a 
deposit can. Moreover, if the pressure in a deposit can exceeds 0.15MPa(s), for solvent 
evaporation, it is necessary to raise the hot water temperature in a deposit can, and 
condensation of crumb will become easy to occur at this time. 
[0015] 

In the above-mentioned steam stripping, a surface active agent may be added to the hot water 
in a deposit can and a desolventization can, and, generally an anionic surface active agent, a 
cationic surface active agent, and a nonionic surface active agent are used in order to prevent 
condensation of crumbs. Generally these surfactants are added 0.0001 to 0.5% of the weight to 
the water of a stripping band. When the concentration of a surface active agent exceeds 0.5 % of 
the weight, stable operation of a steam stripping process becomes difficult by foaming etc., 
conversely, if there is too little amount of the surface active agent used, condensation of 
crumbs may take place and problems, such as plugging, will occur during steam stripping 
actuation, or dehydration and desiccation actuation. In addition to these surfactants, the 
water-soluble salt of metals, such as Li, Na, K, Mg, calcium, aluminum, and Zn, can also be used 
as a distributed assistant. 
[0016] 

In the describing [ above ] steam stripping method, supply the hydrocarbon solvent solution of a 
block copolymer into the liquid in the deposit can which has an agitator and a baffle, crumb is 
made to form, and the slurry liquid in the condition that crumb distributed underwater is 
acquired. Although the condition that prevented condensation of crumbs and crumb distributed 
good underwater is desirable and forms an agitator and a baffle, there is especially no limitation 
about the class of stirring aerofoil, a dimension, the installation location of a stirring aerofoil, the 
number of sheets of a baffle, and a stirring rotational frequency. 
[0017] 

The residual solvent in Cram is further removable by transporting slurry liquid including Cram 
formed with the above-mentioned deposit can to the desolventization can which holds the hot 
water of temperature higher than the temperature in a deposit can, and carrying out steam 
stripping further. Moreover, in this invention, two or more desolventization cans can be 
prepared in series if needed, the slurry liquid which Cram distributed can be supplied 
continuously, and volatilization removal of the residual solvent in Cram can be strengthened 
more. Also in a desolventization can, although a stirring aerofoil and a baffle are formed in order 
to distribute crumb underwater good, there is especially no limitation about the class of stirring 
aerofoil, a dimension, the installation location of a stirring aerofoil, the number of sheets of a 
baffle, and a stirring rotational frequency. 
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[0018] 

The obtained slurry liquid can acquire desiccation Cram by performing dehydration and 
desiccation processing according to a conventional method. It is a dehydration process, and the 
slurry liquid in the condition that crumb distributed underwater is dehydrated using a centrifugal 
type dehydrator, a compression equation dehydrator, etc., and, specifically, the crumb of a 
moisture state is taken out. To make preferably the moisture accompanied to crumb in this 
phase 10 - 40% 5 to 60% is desired. If moisture exceeds 60% in this phase, the moisture content 
evaporated at the following desiccation process increases extremely, and is not desirable on a 
manufacturing cost. Moreover, in order to make it less than 5% of moisture in this phase, since 
the time amount which dehydration processing takes becomes extremely long, productive 
efficiency worsens or degradation of crumb is produced in the shearing force by the dehydrator, 
it is not desirable. 
[0019] 

It is desirable to carry out desiccation processing until the water content of the crumb by which 
dehydration processing was carried out by the above-mentioned approach becomes less than 
1% at a desiccation process. When Cram's water content is 1% or more, problems, such as 
foaming, may be produced, in case obtained Cram is blended with other independent or resin 
and is fabricated. Little desiccation Cram of the amount of residual solvents is efficiently 
acquirable by making a dryer supply and dry water Cram obtained by the above-mentioned 
approach in continuation or batch. It is desirable for screw extrusion mold dryers, such as the 
drum-type oven which is a heat transfer heating method and cylindrical ovens, such as a fluid 
bed type oven which is a hot blast heating method, a flash dryer, and an aeration core box oven, 
and a vacuum tumbler dryer, a kneader mold dryer, etc. to be mentioned as a dryer to be used, 
and to dry with at least one sort of dryers among these. 
[0020] 

Desiccation Cram obtained by the above-mentioned approach can be introduced from a feed 
hopper, and it can extrude with the resin temperature of 250 degrees C or less using 1 shaft 
extruder or a biaxial extruder, and can obtain by the pellet type by cutting by the cutter. That 
whose ratio of length to diameter (screw die length / diameter of a screw) is ten to about 50 
can be used for the extruder to be used. 0.1 or less % of the weight is desirable still more 
desirable, and the amount of residual solvents of the block copolymer of the pellet type 
obtained by this invention is 0.05 or less % of the weight. 150-250 degrees C is desirable still 
more desirable, and the resin temperature in an extruder is 180-230 degrees C. It is not 
desirable in order that cutting and bridge formation of a polymer chain may occur notably, if the 
temperature of a block copolymer exceeds 250 degrees C. Furthermore, this desiccation Cram 
and other resin can be blended with a feed hopper, and a compound can also be supplied and 
carried out to this extruder. 
[0021] 

Various kinds of additives can be blended with the block copolymer obtained by this invention if 
needed. The case where a block copolymer receives various kinds of heat-treatment, in order 
to cope with that the mold goods etc. are used under the exposure of an oxidizing atmosphere, 
ultraviolet rays, etc., and physical properties deteriorate, and since the physical properties 
suitable for the purpose of use are given further, additives, such as a stabilizer, lubricant, 
processing aid, an antistatic agent, an antiblocking agent, a weathering agent, a softener, 
lubricant, a weatherability agent, and a coloring agent, can be used. These additives can be 
added at one after polymerization reaction termination of processes. 
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[0022] 

As a stabilizer used in order to prevent the oxidation degradation of a block copolymer, and 
thermal degradation, in case steam stripping is carried out For example, 2-[1-(2-hydroxy - 3, 

5- G tert-pentyl phenyl) ethyl]-4, 6-G tert-pentyl phenyl acrylate, 2-tert-butyh6- 
(3-tert-butyl-2-hydroxy-5-methylbenzyl-4-methylphenyl acrylate — ) Octadecyl-3-(3, 5-G 
tert-butyl-4-hydroxyphenyl) propionate, Phenolic antioxidants, such as 2 and 6-G 
tert-butyl-4-methyl phenol, A 2,2-methylene bis (4, 6-G tert-buthylphenyl) octyl FOSU fight, 
Phosphoric-acid system antioxidants, such as a tris nonylphenyl FOSU fight and a screw (2, 

6- G tert-butyl-4-methylphenyl) pentaerythritol-G FOSU fight, etc. are mentioned. As for these 
stabilizers, it is desirable to be able to add at one after polymerization termination of processes, 
and to use it in the range of 0.01 - 5 weight section to the block-copolymer 100 weight section 
generally. 

[0023] 
[Example] 

Next, this invention is not limited by these examples, although an example and the example of a 
comparison are given and this invention is explained further. The manufacture approach of the 
block copolymer used for below in the example and the example of a comparison is shown. 
[Block copolymer (A)] 

After carrying out 0.18 weight section addition of the n-butyl lithium and adding the styrene 22 
weight section continuously under nitrogen-gas-atmosphere mind at the cyclohexane 400 
weight section and carrying out a polymerization for 20 minutes at 55 degrees C, the styrene 33 
weight section was added following the butadiene 45 weight section and a pan, and the 
polymerization was carried out for 110 minutes at 120 degrees C. The cyclohexane solution of 
the block copolymer of 55 % of the weight of contents of styrene was obtained. The 
concentration of the block copolymer which dissolved in the cyclohexane solvent was 28 % of 
the weight. 
[Block copolymer (B)] 

After carrying out 0.07 weight section addition of the n-butyl lithium and adding the styrene 34 
weight section continuously under nitrogen-gas-atmosphere mind at the cyclohexane 405 
weight section and carrying out a polymerization for 20 minutes at 65 degrees C, the 
polymerization of the butadiene 12 weight section was added and carried out for 50 minutes. 
Then, the butadiene 3 weight section, then the styrene 51 weight section were added, and the 
polymerization was carried out for 80 minutes at 100 degrees C. The cyclohexane solution of 
the block copolymer of 85 % of the weight of contents of styrene was obtained. The 
concentration of the block copolymer which dissolved in the cyclohexane solvent was 31 % of 
the weight. 
[0024] 
[Example 1] 

The solution 33 weight section of a block copolymer (A) and the solution 67 weight section of a 
block copolymer (B) were stirred, and it mixed. It invested in 700I. water beforehand with the 
deposit can made from stainless steel of 10001. of content volume, steam was blown, and the 
water temperature in a deposit can was raised to 73 degrees C. Moreover, it invested in 7001. 
water beforehand also with the desolventization can made from stainless steel of 10001. of 
content volume, steam was blown, and the water temperature in a desolventization can was 
raised to 98 degrees C. This block-copolymer solution was supplied to this deposit can at a rate 
of 141 kg/hour, 30-degree C water was supplied at a rate of 1200L / time amount, and steam 
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stripping was performed. The temperature of the supplied block-copoiymer solution was 50 
degrees C. As Cram's dispersant, the mean molecular weight used the block polymer of the 
polyoxyethylene and polyoxypropylene 4900 and whose ethyleneoxy ethylene content are 30 % 
of the weight 0.15% of the weight to the water of a stripping band. While supplying this 
block-copolymer solution to the deposit can, the hot water temperature in a deposit can sent 
steam into the deposit can continuously so that it might become 73 degrees C f and was 
deposited as crumb in the condition of having distributed to hot water. Four the paddle aerofoils 
and plate baffles which become a deposit can from four sheets are formed, stirring mixing was 
carried out into hot water, and crumb was distributed. In case this block-copoiymer solution 
was supplied in a deposit can, the supply location was made into the location with a depth of 
20cm from the oil level, and the pressures of the gaseous-phase section in a deposit can were 
0.110MPa(s). 
[0025] 

Next, crumb transported continuously the slurry liquid in the deposit can in the condition of 
having distributed in hot water to the desolventization can made from stainless steel of 10001. 
of content volume. With the desolventization can, steam was continuously supplied so that the 
hot water temperature in a can might become 98 degrees C, and steam stripping was performed. 
The pressures of the gaseous-phase section in a desolventization can were 0.110MPa(s). The 
desolventization can formed four the paddle aerofoils and plate baffles which consist of four 
sheets, and carried out stirring mixing of the slurry liquid. 
[0026] 

The slurry liquid which carried out desolventization processing is supplied to a centrifugal type 
dehydrator, and the crumb of a moisture state is taken out. The fine mesh was made to pass in 
order six kinds of wire gauzes (3.5, 4.0, 5.5, 8.0, 10.0 or 14.0 meshes) at which mesh differs the 
crumb after dehydration processing from a mesh with a rude eye, and distribution of crumb size 
was measured from the weight of the crumb which remains in each mesh. According to J1S-K 
-6383, after the water content of crumb dried crumb at 1 05 degrees C **5 degrees C for 1 hour, 
it was cooled radiationally in the desiccator, it made moisture content the weight difference 
before and behind desiccation, and computed (moisture content)/(block copolymer after 
moisture content + desiccation) by the percentage. The gas chromatograph analyzed the 
residual cyclohexane concentration in crumb. 
[0027] 

Furthermore, hot blast temperature was adjusted so that a fluid bed type oven might be used 
and Cram's temperature might become 63 degrees C about Cram of the acquired moisture state, 
the amount of supply hot blast was adjusted so that a good flow condition might be secured, and 
it dried, making Cram during 90 minutes flow by hot blast. The relative bulk density of the crumb 
after desiccation processing was measured according to JIS-K -6721. Moreover, the water 
content of the crumb after desiccation processing and residual cyclohexane concentration 
were measured by the aforementioned approach. The result of measurement was shown in 
Table 1. Subsequently, the desiccation crumb obtained above was supplied to the biaxial 
extruder from the hopper, it took out from the extruder tip by the shape of a strand, the cutter 
cut, and it was made the pellet type. The used extruders are the screw outer diameter of 40mm, 
and a biaxial extruder of ratio-of-length-to-diameter=30, and were extruded by screw-speed 
100 revolution per minute. The residual cyclohexane concentration in the obtained block 
copolymer was measured by the aforementioned approach, and was shown in Table 1. Moreover, 
after dissolving pellet 50g in toluene 200g and carrying out suction filtration through a filter 
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paper (thickness: 0.2mm, supplementary particle diameter:6micrometer, collection 
efficiency:65%) with a diameter of 70mm, a part for the gel in the pellet with which it was 
supplemented on the filter paper in violet 36 was dyed, and it classified into the following grade 
according to visual decision. 

1: Zero large gel, zero inside gel, and small gel are two or less pieces. 
2: Zero large gel, two or less inside gels, 3-10 small gels 

3: Zero large gel, 3-5 or less inside gels, 3-8 small gels, or zero large gel, Two or less inside gels, 
1 1-20 small gels 

4: 1-2 large gels, 6-10 inside gels, or 21-50 small gels 

5: Three or more large gels, 11 or more inside gels, or 51 or more small gels 

Here, as for large gel, in the diameter of 0.5mm or more, and inside gel, the diameter of 0.2mm or 

more less than 0.5mm and small gel say a thing with a diameter of less than 0.2mm. 

[0028] 

The measurement result of the measurement result of the operating condition (whenever [ in a 
deposit can / supply location / to the deposit can of a polymer solution / and solution 
temperature ], the temperature of the crumb under desiccation, the drying time) of each 
example of a comparison shown in each example and the following, the particle size distribution 
of the crumb after dehydration, water content, and residual cyclohexane concentration, the 
measurement result of the relative bulk density of desiccation crumb, water content, and 
residual cyclohexane concentration and the residual cyclohexane concentration of a pellet, and 
a gel grade was shown in Table 1. Moreover, each value of P1 (head ** of deposit ****** in the 
supply location of a block copolymer), P2 (pressure of the gaseous-phase section in a deposit 
can), and P3 (when the boiling point vapor pressure or this hydrocarbon solvent, and water of a 
solvent in the temperature of deposit ****** in the supply location of a block copolymer carry 
out azeotropy, it is the azeotropy vapor pressure) in a formula according to claim 1 was shown 
in Table 2. 
[0029] 
[Example 2] 

The solution 33 weight section of a block copolymer (A) and the solution 67 weight section of a 
block copolymer (B) were stirred like the example 1, and it mixed. It invested in 700I. water with 
the same deposit can as an example 1 beforehand, steam was blown into it, and the water 
temperature in a deposit can was raised to 75 degrees C. When supplying this block-copolymer 
solution into the liquid in a deposit can, the location with a depth [ from an oil level ] of 40cm 
was supplied, and steam was continuously sent into the deposit can so that the hot water 
temperature in a deposit can might become 75 degrees C. The other conditions were the same 
as an example 1. The slurry liquid which the crumb which carried out deliquoring processing 
distributed was supplied to the centrifugal dehydrator, water crumb was taken out, and the grain 
size of the crumb after dehydration processing, water content, and residual cyclohexane 
concentration were measured. Desiccation crumb was fabricated on the same process 
conditions as an example 1 to the pellet type, the residual cyclohexane concentration and the 
gel grade of a block copolymer of a pellet type which were obtained were measured, and the 
measurement result was shown in Table 1. 
[0030] 
[Example 3] 

Beforehand, it invested in 700I. water with the deposit can, steam was blown, and the water 
temperature in a deposit can was raised to 75. The supply location supplied the 
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block-copolymer solution into liquid with a depth [ from an oil level ] of 80cm at the deposit can, 
and hot water temperature in a deposit can was made into 75 degrees C. The pressure of the 
gaseous-phase section in a deposit can was set to 0.105MPa. The other conditions are the 
same as an example 1. 
[0031] 

[The example 1 of a comparison] 

By the same approach as an example 1 , stirring mixing of the solution 33 weight section of a 
block copolymer (A) and the solution 67 weight section of a block copolymer (B) was carried out, 
and the supply location supplied this block-copolymer solution into liquid with a depth [ from an 
oil level ] of 80cm at the deposit can. The other conditions were the same as an example 1 . The 
slurry liquid which carried out deliquoring processing was supplied to the centrifugal dehydrator, 
water crumb was taken out, and the grain size of the crumb after dehydration processing, water 
content, and residual cyclohexane concentration were measured, the bulk density of the crumb 
after desiccation processing, water content, and residual cyclohexane concentration — having 
measured . Desiccation crumb was fabricated on the same process conditions as an example 1 
to the pellet type, and the residual cyclohexane concentration and the gel grade of a block 
copolymer of a pellet type which were obtained were measured. 
[0032] 

[The example 2 of a comparison] 

Beforehand, it invested in 700I. water with the deposit can, steam was blown, and the water 
temperature in a deposit can was raised to 71 degrees C. The supply location supplied the 
block-copolymer solution into liquid with a depth [ from an oil level ] of 20cm at the deposit can, 
and hot water temperature in a deposit can was made into 71 degrees C. The other conditions 
are the same as an example 1. 
[0033] 

[The example 3 of a comparison] 

Beforehand, it invested in 700I. water with the deposit can, steam was blown, and the water 
temperature in a deposit can was raised to 80 degrees C. The supply location supplied the 
block-copolymer solution into liquid with a depth [ from an oil level ] of 40cm at the deposit can, 
and hot water temperature in a deposit can was made into 80 degrees C. The other conditions 
are the same as an example 1. 
[0034] 

[The example 4 of a comparison] 

Beforehand, it invested in 700I. water with the deposit can, steam was blown, and the water 
temperature in a deposit can was raised to 78 degrees C. The supply location presented the 
deposit can with the block-copolymer solution into liquid with a depth [ from an oil level ] of 
40cm, and hot water temperature in a deposit can was made into 78 degrees C. The other 
conditions are the same as an example 1. 
[0035] 

[The example 5 of a comparison] 

Beforehand, it invested in 700I. water with the deposit can, steam was blown, and the water 
temperature in a deposit can was raised to 68 degrees C. The supply location supplied the 
block-copolymer solution into liquid with a depth [ from an oil level ] of 20cm at the deposit can, 
and hot water temperature in a deposit can was made into 68 degrees C. The other conditions 
are the same as an example 1. 
[0036] 
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[The example 6 of a comparison] 

Beforehand, it invested in 7001. water with the deposit can, steam was blown, and the water 
temperature in a deposit can was raised to 73 degrees C. The conditions of a deposit process 
supplied the block-copolymer solution supplied to a deposit can like the example 1 of a 
comparison to the location with a depth [ from the oil level in a deposit can ] of 80cm, and hot 
water temperature in a deposit can was made into 73 degrees C. The service condition of a 
desolventization can and a dehydrator is the same as that of an example 1. In the desiccation 
process, hot blast temperature was adjusted so that the temperature of crumb might become 
63 degrees C with a fluid bed type oven, the amount of supply hot blast was adjusted so that a 
good flow condition might be secured, and it dried for 225 minutes. The conditions of the other 
dehydrator and an extruder are the same as an example 1. 
[0037] 

[The example 7 of a comparison] 

Beforehand, it invested in 700I. water with the deposit can, steam was blown, and the water 
temperature in a deposit can was raised to 73 degrees C. The conditions of a deposit process 
supplied the block-copolymer solution supplied to a deposit can like the example 1 of a 
comparison to the location with a depth [ from the oil level in a deposit can ] of 80cm, and hot 
water temperature in a deposit can was made into 73 degrees C. The service condition of a 
desolventization can and a dehydrator is the same as that of an example 1. In the desiccation 
process, hot blast temperature was adjusted so that the temperature of crumb might become 
68 degrees C with a fluid bed type oven, the amount of supply hot blast was adjusted so that a 
good flow condition might be secured, and it dried for 90 minutes. The conditions of the other 
dehydrator and an extruder are the same as an example 1. 
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[Table 1] 
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[Table 2] 
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[0040] 

[Effect of the Invention] 

According to this invention, the efficiently acquirable manufacture approach is offered, without 
covering a block copolymer with few amounts of residual solvents for the heat beyond the need 
by carrying out steam stripping on condition that specification. Since it excels in transparency 
and a color tone, the block copolymer obtained can be used also as materials, such as a sheet, 
a film, the injection-molded product of various configurations, a vacuum-forming article, a 
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pressure-forming article or industrial components, household articles, and a toy. It is few, and 
the amount of residual solvents is excellent also in transparency, and since the amount of gel is 
also few ? especially the block copolymer obtained by this invention is effective [ amount ] in the 
application of labels, such as medical supplies, a food container, food packing material, and a 
drink bottle, etc. 
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